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. Description 

Field of the Invention 

[0001] Biopsy forceps, especially for endoscopic pro- 
cedures, which enable tissue samples to be cut and re- 
trieved, and which can coagulate the incision If neces- 
sary, while still at the situs of the excision. 

Bacl<ground of the Invention 

[0002] Biopsy forceps, especially those which are in- 
tended for endoscopic use, provide a pair of mutually 
articulated jaws that can be opened at a situs where tis- 
sue Is to be excised, and closed to cut and contain the 
specimen so it can be removed and examined. This is 
a routine procedure which rarely involves a complica- 
tion. The wound is small and routinely heals, 
[0003] However, the location of the situs is always 
concealed from the surgeon, who must rely on telescop- 
ic or video means to observe the procedure, and occa- 
sionally a cut will be made through avessel. In that event 
coagulation is necessary. In the prior art the forceps 
must be removed, and then coagulating means must be 
passed to the bleeding situs. The blood at the situs ob- 
scures the wound from being seen by any optical or vid- 
eo observation means. Locating the wound to be coag- 
ulated is both difficult and time-consuming, all to the dis- 
advantage of the patient. 

[0004] GB-A-21 28881 discloses a rigid biopsy for- 
ceps having a distal mount and jaws with coagulating 
capabilities whereby an inner insulated control rod con- 
nects the jaws to a proximal electrical connector. 
[0005] DE-A-3707820 discloses a flexible biopsy for- 
ceps having jaws with HF-cutting capabilities. 
[0006] It is ari object of this invention to enable the 
surgeon not only to excise the specimen, but also, if the 
cutting results In excessive bleeding, then without re- 
moving the forceps, to coagulate the wound. As a con- 
sequence, the coagulation occurs precisely where it is 
needed, and without delay to remove the forceps and to 
find and to place coagulating means where it is needed. 
[0007] The problems of holding a specimen while it is 
being cut loose are well-known. When the forceps jaws 
are closed, the sample tends to slip before it is com- 
pletely trapped. Then the desired tissue may not be 
caught. This problem, has been addressed and solved 
in Bales patent No. 6,133,727, in which a pair of articu- 
lated jaws enclose a spear between them which impales 
the tissue and holds it in place while the jaws are closed 
to cut the specimen free. 

[0008] It is an object of this invention to provide the 
stabilizing means shown in the Bales patent, and also 
to provide coagulating means to coagulate the wound 
while the forceps Is still In place, If necessary. While this 
procedure sacrifices the specimen, It does attend to the 
wound, and leaves a dean field for a repeat effort to ob- 
tain a specimen. 



Brief Description of the Invention 

[0009] A forceps according to this invention includes 
a flexible support cable having a proximal and a distal 

5 end. The cable is flexible and tubular. It has an outer 
wall and an inner wall that fonns a central passage. 
[0010] A jaw mount is fastened to the support cable 
at its distal end: Two jaws are pivotally mounted to the 
jaw mount so as to open and close. They are provided 

10 with sharp cutting edges to fomi an enclosure which 
when the jaws are closed will retain a tissue specimen 
that the jaws cut loose when they were closed. 
[001 1 ] A control wire passes through the passage in 
the control cable, and is connected to the jaws so that 

IS reciprocating the control wire relative to the support ca- 
ble will open and close the jaws. 
[001 2] A stabilizing spear is mounted to the mount. It 
extends Into the enclosure. Its sharp point Is directed 
between the jaws when they are open to spear a spec- 

20 imen to be excised. 

[001 3] According to this invention, the external wall of 
the support cable bears a layer of insulation to Insulate 
it from the patient's body. The external wall of that por- 
tion of the control wire which is Inside the support cable 

2s also bears a layer of Insulation, thereby insulating the 
control wire from the support cable along that part of Its 
length. 

[001 4] The control wire is electrically conductive, and 
is conductlvely connected to the jaws and because the 
30 jaws and the spear are metal and connected to one an- 
other, also to the spear. 

[0015] Should coagulation be required, a high fre- 
quency burst of electrical energy is applied to the control 
wire and thus to the jaws. The patient himself Is con- 

35 nected Into the circuit, usually through a metal plate 
pressed against him. The resulting heat will coagulate 
the tissue which is in contact with the jaws and the spear. 
[001 6] The above and other features of this invention 
will be fully understood from the following detailed de- 

40 scription and the accompanying drawing, in which: 

Brief Description of the Drawings 
[0017] 

45 

Fig. 1 is a side view, partly in axial cross-section, 
showing the preferred embodiment of the invention; 
Fig. 2 is a bacic view of Fig. 1 also In partly an axial 
cross section; 

50 Fig. 3 is a right hard side view taken in Fig. 2, also 
partly In axial cross-section; and 
Fig. 4 Is a cross section taken at line 4-4 In Fig. 1 . 

Detaiied Description of the Invention 

55 

[0016] A forceps 10 according to this invention in- 
cludes a flexible support cable 11 . This cable is hollow. 
It conveniently Is formed as a closely wound metal 
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spring with convolutions 12 forcing a central passage 
13. A control wire 14 is slidingty fitted in passage 13. 
[0019] The support cable has a proximal end 15 
adapted to be attached to control means (not shown), 
such as a scissors type handle. The cable and the wire 5 
are attached to separate parts of the control means so 
the wire can be shifted axially in the passage. 
[0020] A jaw mount 20 Is attached to the distal end 23 
of the cable. It supports electrically conductive jaws 24, 
25, which are plvotally mounted to one another. There io 
are various types of pivotal support for the jaws, of which 
this is merely one example. The important feature is that 
the jaws will be opened and closed relative to one an- 
other when the control wire is moved one way or the 
other. " ~ - - ,5 

[0021] Jaws 24, 25 have respective curved walls 26, 
27 that have sharp edges 28, 29. When brought against 
or past one another they both cut and trap a tissue spec- 
imen in the enclosure 30 fomied by them. 
[0022] A metal stabilizing spear 35 is also mounted to 20 
the jaw mount. It has a shaft 36 with a pointed end 37 
directed into the enclosure. When the forceps, with the 
jaws open, is pressed against the tissue to be excised, 
it stabs and stabilizes the tissue against lateral move- 
ment while the jaws malce the cut ^ 
[0023] As discussed this far, the an-angement is con- 
ventional. If the cut does not cause excessive bleeding 
such as by cutting a vein, nothing more is required. How- 
ever, if such a cut is made, then without more the forceps 
must be removed, and a coagu later inserted. Then the 30 
search begins for the wound. It is a time consuming and 
potentially difTtcult task. 

[0024] According to this invention, a layer 40 of insu- 
lating materials such as Teflon covers the outer wall of 
the support cable. It Is conveniently applied as a tube 3S 
and shrunk onto the support cable. It insulates the pa- 
tient from the cable Itself. 

[0025] Further, a layer 41 of insulating material such 
as Teflon covens the outer wall of that part of the control 
wire which is in the passage. Again it can conveniently ^ 
be applied as a tube and shrunk onto the control wire. 
This serves to insulate the length of the control wire from 
the support cable. As will be noted, the conductive 
mount and the control cable are in contact. However, 
the proximal end of the cable is not connected into the 
circuitry. The patient is insulated from the support cable. 
[0026] A power supply 42 of conventional design, and 
a control switch 43 are connected to the control wire. A 
metal plate 44 against the patient 45 is connected to the 
power supply, thereby completing a path for the current so 
whose effect is to coagulate tissue that is in contact with 
the jaws and the spear. After the coagulation is complet- 
ed, the forceps will be withdrawn. 
[0027] The tissue sample will have been sacnftced. 
However, the wound will have been coagulated, and a ss 
clean field remains for the next cut after the sample is 
removed and the forceps is again inserted. 
[0028] Accordingly a forceps is provMed which in ad- 



dition to its cutting and stabilizing features is provided 
with coagulating means available for use immediately 
at the cutting situs should it be needed. 
[0029] This invention is not to be limited by the em- 
bodiment shown in the drawings and described in the 
description, which is given by way of example and not 
of limitation, but only In accordance with the scope of 
the appended claims. 



Claims 

1. A biopsy forceps apparatus (10) comprising: 

a flexible hollow support cable (11) with a prox- 
imal end. a distal end and a central passage 
(1 3] from end to end, said support cable having 
an insulating layer (40) sun^ounding an outer 
surface of the support cable (11) from end to 
end; 

a single, elec^rteally conductive control wire 
(14) slidably fitted in and extending through 
said central passage, said electrk:ally conduc- 
tive control wire (14) having an insulating layer 
(41). surrounding that portion of the control wire 
which is inside said support cable (11); 
an electrically conductive mount (20) connect- 
ed to said support cable and said control wire 
at a distal end thereof, and comprising means 
for prvotally supporting a pair of electrically con- 
ductive metal jaws (24, 25) at the distal end of 
said support cable, said jaws having curved 
walls (26, 27) with sharp cutting edges which 
together f onm an enclosure when closed to trap 
an excised tissue specimen; 
an electrically conductive spear means (35) for 
stabilizing and holding tissue to be excised by 
said jaws, sakl spear means connected to said 
mount (20) at the distal end of said support ca- 
ble, and having a shaft (36) with a pointed end 
(37) extending into the enck)sure fonrned by 
said jaws (24, 25) as they are closed to excise 
tissue; and 

means (42, 43) for connection of sakJ ele<^- 
cally conductive control wire to a source of elec- 
trical current so as to permit selective energiz- 
ing of said control wire (1 4) or mechank^al ctos- 
ing of said jaws (24, 25) to excise tissue, and 
thereby simultaneous energizing of the mount, 
jaws and spear means; 

whereby tissue can be either excised or cau- 
terized by said apparatus, as selected by a user. 

2. A biopsy forceps according to claim 1 in which said 
cable (11 ) is a flexible tightly wound heltoal spring. 

3. A biopsy forceps according to claim 1 1n whteh saM' 
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insulating layers (40, 41) are tubes of insulative ma- 
terial shrunk onto the support cabie and onto the 
control wire. 

4. in combination: 

a biopsy forceps (10) according to claim 1, a 
power supply (42) for electrical current, switch 
means (43) interconnecting said control wire at 
its proximal end to said supply, and a conduc- 
tive plate (44) connected to said power supply 
(42) for attachment to a patient in whom a bi- 
opsy is to be performed. 



PatentansprOche 

1 . Biopsiezangenvorrichtung (1 0) umf assend: 

ein flexibles. hohles Hallekabel (11) mit einem 
proximalen Ende, einem distalen Ende und ei- 
nem zentralen Durchgang (13) von Ende zu 
Ende, wobei das Haltelcabel etne isoiierende 
Schicht (40) aufweist, weiche eine auBere Fla- 
che des Haltekabels (11) von Ende zu Ende 
umgtot; 

einen einzelnen, elektrisch leltfahigen Steuer- 
draht (14) welcher gleltbar in den zentralen 
Durchgang eingepaSt ist und sich durch diesen 
erstreckt, wobei der elektrisch leitfahige Steu- 
erdraht (14) eine isoiierende Schicht (41) auf- 
weist, wek:he denjenigen Abschnitt des Steu- 
erdrahtes umglbt, welcher sich innerhalb des 
Haltekabels (11) befindet; 

eine elektrisch leitfahige Halterung (20). wei- 
che mit dem Haltekabel und dem Steuerdraht 
an einem distalen Ende davon verbunden ist 
und weiche Mittel zur schwenkbaren IHatterung 
eines Rears elektrisch leitfahiger Metallklauen 
(24, 25) am distalen Ende des Haltekabels auf- 
weist, wobei die Klauen gebogene Wande (26. 
27) mit scharfen Schneidkanten aufweisen, 
weiche zusammen eine Einfassung bilden, 
wenn sie geschlossen sind, um eine exzidierte 
Gewebeprobe zu umfassen; 

ein elektrisch leitfahiges Speermittel (35) zum 
Stabilisieren und Halten von von den Klauen zu 
exzidierendem Gewek)e, wobei das Speermit- 
tel mit der Haltemng (20) am distalen Ende des 
Haltekabels veri^unden ist und einen Schaft 
(36) mit einem spltzen Ende (37) aufweist, wel- 
cher sich in die Einfassung, die von den Klauen 
(24. 25) geblldet ist, erstreckt, wenn diese ge- 
schlossen sind, um Gewebe zu exzidienen; und 
Mittel (42, 43) zum Vert>inden des elektrisch 



leltfahigen Steuerdrahtes mit einer Quelle elek- 
trischen Stromes, um selektives Erregen des 
Steuerdrahtes (14) oder mechanisches Schlie* 
Ben der Klauen (24, 25) zu eriauben, um Ge- 
5 webe zu exzidieren, und dabei die Halterung, 

die Klauen und das Speermittel gteichzeitig zu 
erregen; 

wobei Gewebe von der Vorrichtung je nach Wahl 
10 eines Benutzers entweder exzidiert Oder kauterl- 
slertwerden kann. 

2. Biopsiezange gemdB Anspruch 1 , in weteher das 
Kabel (11) eine flexible, straff gewundene Schrau- 

is benfeder ist. 

3. Biopsiezange gemaB Anspruch 1, in welcher die 
isolierenden Schlchten (40, 41) Rohren aus einem 
isolierenden Material sind, welches auf das Halte- 

20 kabel und auf den Steuerdraht geschrumpft sind. 

4. In Kombination: 

eine Biopsiezange (10) gemaB Anspruch 1 , ei- 
25 ne Energleversorgung (42) fOr elektrischen 

Strom, Schalterrnittel (43) weiche den Steuer- 
draht an seinem proximalen Ende mit der Ver- 
sorgung verbinden, und eine leitfahige Platte 
(44), weiche an die Energieversorungung (42) 
30 angeschlossen ist, zum Anbringen an einem 

Patienten, in w^k:hem eine Biopsie durchge- 
fOhrt werden soli. 



35 Revendications 

1. Appareil fomnant forceps pour biopsie (10) 
comprenant : 



40 



45 



so 



55 



un cSble support creux flexible (11) ayant une 
extr^it^ proximate , une extr^mltd distale et un 
passage central (13) d'une extr6mite a Tautre, 
iedit cdble support ayant une couche isolante 
(40) entourant une surface ext^rieure du cdble 
support (11), d'une extremity k I'autre ; 
un unique fii de commando (1 4), conducteur de 
r^iectricit^, adapts coulissant dans Iedit passa- 
ge central et s'^tendant au travers de celui-ci, 
Iedit fii de commande (14), conducteur de 
I'6lectricit6, ayant une couche isolante (41 ) en- 
tourant la portion du fii de commande qui est k 
rint^rieur dudit cdble support (11) ; 
un support conducteur de I'^lectricit^ (20) con- 
nects audit cable support et audit fii de com- 
mande au niveau d'une extremite distale de 
ceux-ci, et comprenant des moyens pour sup- 
porter, de maniere pivotante, une paire de md- 
choires m^talllques oonductrices de r^lectrteit^ 
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(24,25) au niveau d'une extr^mite d'istale dudit 
cSble support, lesdites machoires ayant des 
parois courbes (26,27) offrant des aretes tran* 
chantes et foimarrt entre elles une enceinte 
lorsqu'elles sent fermdes pour pi§ger un s 
echantlllon de tissu a exciser ; 
un moyen tormant lancette conductrice de 
t'^ectricite (35) pour stabiliser et tenir le tissu k 
exciser par ie blais desdites machoires, ledit 
moyen formant lancette 6tant connect6 audit 
support (20) au niveau de fextr^it^distale du- 
dit cable support, et ayant un axe (36) pr6sen- 
tant une extr6mlt6 pointue (37) se projetant 
dans I'enceinte formee par lesdites machoires 
(24,25) lorsqu'elles se ferment pour exciser le 
tissu ; et 

des moyens (42,43) pour connecter ledit fil de 
conrvnande conducseur de I*etectricit6 a une 
source de courant electrique de manlere k per* 
mettre I'excitation sdle^ve dudit fil de com- so 
mande (1 4) ou la fermeture mecanique des ma- 
choires (24,25) pour exciser le tissu, et excitant 
ainsi simuttanement le support, les m&choires 
et le moyen formant lancette, 

25 

grSce a quoi le tissu peut §tre soit excise sort 
caut6ris6 par ledit appareil, selon la s61ectton de 
I'utillsateur. 

2. Forxjeps pour biopsie scion la revendication 1 , dans 30 
lequel ledit cdbie (11 ) est un ressort h^licoidal flexi- 
ble 6 spires serr^. 

3. Forceps pour biopsie selon la revendication 1 , dans 
lequel lesdites couches isolantes (40.41) sont des 3s 
tubes de materiau isolant retr^cis sur le c§ble sup- 
port et sur le fil de commando. 



4. En comblnaison : 



40 



un forceps pour biopsie (10) selon la revendi- 
cation 1 , une alimentation (42) en courant Elec- 
trique, des moyens commutateurs (43) inter- 
connectant ledit fil de commande au niveau de 
son extr6mite proximale a ladite alimentation, 
et une plaque conductrice (44) connect6e a la- 
dite alimentation (42) pour la fixation au patient 
sur lequel une biopsie doit §tre mise en oeuvre. 
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